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Production processes can be considered as transforming inputs into 
outputs. In economic modelling it is usually assumed that this 
happens instantaneously. However, a "real world" production 
process takes time, meaning that the outputs are available with a 
certain time lag after assigning the inputs. The time lag may be 
substantial in the production of capital goods such as plants, 
buildings or larger network infrastructure. 
 
We analyze the question how this time-lag influences the optimal 
investment over time at hand of an optimal control capital 
accumulation model. As known from the time-to-build literature, 
time-lagged optimal control problems may exhibit a qualitatively 
different system dynamics as compared to instantaneous capital 
accumulation models, namely cyclical and exponentially damped 
oscillating optimal investment paths. We confirm this system 
dynamics for the case of Leontief-type production functions and 
show under which conditions the optimal path is dominated by one 
major cycle. 
 
As time-lagged optimal control problems are not analytically 
soluble, even in the linear approximation around the stationary 
state, state-of-the-art numerical optimization methods are used 
for the second major contribution of the analysis: the 
illustration of the transition from instantaneous to time-lagged 
production. We show the formation of the major cycle and 
illustrate that while for small time lags instantaneous production 
neoclassical economic theory is a good approximation, the validity 
of this approximation is challenged for large time lags. 
Calculating the major cycle already gives a good impression 
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